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1. Introduction

In NR (New RAT) system design [1], transmission of common messages such as system information (SI), paging, and random access response (RAR) is to be considered and decided for designing network management and access procedure. In this contribution, we discuss on the necessity of common control channel for scheduling of the common messages, and also address some consideration points for the design of common control channel (if introduced). 

2. Discussion

In current LTE system, SI/paging/RAR related to network management and access which is conveyed by using PDSCH format is scheduled by PDCCH, and the PDCCH scheduling SI/paging/RAR is transmitted via common search space (CSS). In addition, PDCCH transmitted in CSS (denoted as CSS PDCCH) is also used for signalling of UE-group TPC command for the purpose of power control on the UL transmission (e.g. PUCCH/PUSCH) associated with SPS based DL/UL data scheduling. 
For NR system design, it may be necessary to consider first on the necessity and potential benefits to introduce common control channel (CCH) in the design of initial random access procedure as well as CCH search space region (and in terms of UL power control for SPS based data scheduling). Potential pros and cons according to whether common CCH is introduced or not for the scheduling of SI/paging/RAR (and for the signalling of TPC) are summarized as below.
	
	With common CCH
	Without common CCH

	Pros
	● Scheduling flexibility on the transmission of common MSG (e.g. adaptation of MCS level and/or DL resource used for common MSG transmission by common CCH)
● Power control on the UL transmission related to SPS based data scheduling if SPS is introduced in NR (e.g. power adjustment of SPS UL data or HARQ-ACK corresponding to SPS DL data by common CCH)
	● No control resource overhead for common MSG transmission 

● No blocking on UE-specific CCH due to the common CCH

● Less symbols in the CCH region (i.e., less restriction on flexible UL/DL configuration for dynamic TDD operation)

	Cons
	● Control resource overhead for common MSG transmission 
● Blocking (e.g. due to overlapping of CCH search space) between UE-specific CCH and the common CCH
● More symbols in the CCH region (i.e., more restriction on flexible UL/DL configuration for dynamic TDD operation)
	● Scheduling restriction and UE complexity on the transmission of common MSG (e.g. only based on predefined (fixed) or preconfigured (semi-static) MCS level and DL resource, blind decoding on the resource with the MCS from UE side)

● No power adjustment on the UL transmission related to SPS based data scheduling (if SPS is introduced in NR)


Based on the above observations, it needs to be discussed and decided first on whether common CCH is necessary and beneficial with consideration of scheduling flexibility on common MSG, control resource overhead, flexible resource management, and power control efficiency on UL transmission (with SPS scheduling if introduced). 
Proposal #1: Discuss on the necessity and benefits of common CCH for NR with consideration of scheduling flexibility on common MSG, control overhead, resource management, and UL power control for SPS (if introduced).
If it is decided to introduce common CCH in NR at least for the purpose of common MSG scheduling, there may be some consideration points on the design of common CCH transmission. Firstly, it would be necessary to consider structure of control resource elements (REs) and associated demodulation RS (DMRS) for a common CCH transmission. Unlike the UE-specific CCH transmission targeting a single particular UE, common CCH would be required to be receivable for multiple (or large number of) UEs at the same time while each UE may have different mobility and channel condition. Considering this requirement, for example, it could be one possibility to adopt distributed control RE structure for common CCH to achieve diversity gain in antenna and/or frequency domain rather than beamforming gain (e.g. with localization of control REs). 
Furthermore, it would also be required to consider introduction of analog (or hybrid) beamforming based operation in NR [2], especially for high frequency band (e.g. above 6 GHz). With this analog beamforming, eNB TX-beam sweeping (e.g. TDM between different eNB TX-beam) may require to be done for essential broadcast transmissions such as synchronization signal (e.g. PSS/SSS in LTE) or broadcast system information (e.g. PBCH in LTE), in order to serve the UEs located in different area (or beam direction). Even in case of common MSG (SI/paging/RAR) as well as the corresponding common CCH, eNB TX-beam sweeping based transmission may need to be done for supporting same coverage with the above broadcast transmissions. With this operation, it may be necessary for common CCH design to consider potential restriction on flexible UL/DL configuration for dynamic TDD since DL resource is required to configure for common CCH transmission. 
Proposal #2: Discuss on the consideration points on common CCH design for NR (if introduced) in terms of structure for control REs and associated DMRS, and flexible UL/DL configuration for dynamic TDD operation. 
3. Conclusion
In this contribution, we discussed on the necessity/benefits and consideration points on common CCH for NR, and the followings are proposed: 
Proposal #1: Discuss on the necessity and benefits of common CCH for NR with consideration of scheduling flexibility on common MSG, control overhead, resource management, and UL power control for SPS (if introduced).
Proposal #2: Discuss on the consideration points on common CCH design for NR (if introduced) in terms of structure for control REs and associated DMRS, and flexible UL/DL configuration for dynamic TDD operation.
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